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Objectives: We aimed to investigate the association between concealing emotions at work and medical utilization.
Methods: Data from the 2007–2009 4th Korea National Health and Nutrition Examination Survey (KNHANES IV)
was used, 7,094 participants (3,837 males, 3,257 females) aged between 20 and 54 who were economically active
and completed all necessary questionnaire items were included. Odds ratios (ORs) and 95% confidence intervals
(95% CI) for differences in hospitalization, outpatient visits, and pharmaceutical drug use between those who
concealed their emotions and those who did not were investigated using logistic regression models with and
without gender stratification.
Results: Among those who concealed their emotions (n = 2,763), 47.4% were females, and 50.1% had chronic
disease. In addition, 9.7% of the concealing emotions group had been hospitalized within the last year, 24.8%
had been outpatients in the last two weeks, and 28.3% had used pharmaceutical drugs in the last two weeks.
All ORs represent the odds of belonging to the concealing emotions group over the non-concealing emotions
group. After adjustment for individual, occupational, socioeconomic and disease factors, the adjusted ORs (95% CI)
in hospitalization are 1.29 (1.08 ~ 1.53) in the total population, 1.25 (0.98 ~ 1.60) in males and 1.30 (1.02 ~ 1.66)
in females, in outpatient visits are 1.15 (1.02 ~ 1.29) in the total population, 1.05 (0.88 ~ 1.24) in males and 1.25
(1.06 ~ 1.47) in females and in pharmaceutical drug use are 1.12 (1.01 ~ 1.25) in the total population, 1.08
(0.92 ~ 1.27) in males and 1.14 (0.98 ~ 1.33) in females.
Conclusions: Those who concealed their emotions at work were more likely to use medical services. Moreover,
the health effects of concealing emotions at work might be more detrimental in women than in men.
Keywords: Occupational health, Psychological stress, Korea, Health services accessibility, Inpatients, Outpatients,
PharmacyIntroduction
Concealing emotions at work is an important require-
ment of certain types of emotional labor, which leads to
occupational stress [1]. Concealing emotions influences
the occurrence of various adverse health effects, such as
cardiovascular disease and cancer, and also increases
mortality [2]. The act of concealing emotions consists of
both repression and suppression. Repression refers to the
subconscious concealment of emotions, whereas suppres-
sion refers to the conscious concealment of emotions [3].* Correspondence: jhroh@yuhs.ac
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unless otherwise stated.The prevalence of occupational stress related to emotional
disturbance such as concealing emotions and its health
effects (e.g., burnout) is increasing worldwide [4].
Occupational stress is linked to various chronic and acute
diseases, such as cardiovascular disease [5]. Furthermore,
occupational stress induces long absences due to sickness
[6]. Hence, it is plausible that concealing emotions at work
is linked to human health. Although previous studies
have investigated the detrimental effects on health from
concealing emotions at work, to the best of our know-
ledge, the association between concealing emotions at
work and medical utilization has not yet been investigated.
The investigation of medical utilization is a widely
used method for measuring health effects, and can bed. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
Seok et al. Annals of Occupational and Environmental Medicine 2014, 26:31 Page 2 of 10
http://www.aoemj.com/content/26/1/31assessed through several indicators including the number
of hospitalizations, outpatient visits, emergency department
visits, and frequency of pharmaceutical drug use [7]. The
following four subsets of factors have been found to affect
medical utilization, namely, individual factors such as
gender [8-10], age [8,10], smoking [11], alcohol intake
[11,12], and body mass index (BMI) [7,11,13]; occupational
factors such as employment status [14] and shift work [15];
socioeconomic factors such as marriage [14], region [16],
income [8], education [8], type of public insurance and
having additional private insurance [14,17-19]; and indi-
vidual disease factors such as chronic disease status [8].
Thus, when investigating the effects of concealing emotions
at work on increased medical utilization, we should
consider controlling for individual, occupational, socio-
economic, and individual disease factors. However, no
previous in-depth analyses were found in the literature.
Some reports have suggested that medical utilization
differs between men and women [8-10]. Thus, a gender-
stratified analysis is required to elucidate the association
between concealing emotions at work and medical utili-
zation. We aimed to investigate the association between
concealing emotions at work and medical utilization using
a multivariate logistic regression model that incorporated
individual factors, occupational factors, socioeconomic
status, and individual disease factors. Furthermore, we




Data from the 4th Korea National Health and Nutrition
Examination Survey (KNHANES IV), collected between
2007 and 2009, were used for all data analyses in this study.
Participation in the KNHANES IV was voluntary. All
participants provided written informed consent and the
Institutional Review Board of the Korea Centers for Disease
Control and Prevention approved this study (No. 2007-02-
CON-04-P, 2008-04-EXP-01-C, 2009-01-CON-03-2C).
The KNHANES IV was a nationwide cross-sectional
study conducted by the Korean Ministry of Health and
Welfare. Households were randomly selected for partici-
pation using stratified multistage probability sampling
based on geographical areas of the Korean population. A
total of 600 geographical sampling units were used in
the KNHANES IV, which generated a sample of 13,800
households for data collection.
Participants
In total, 24,871 participants from three years of KNHANES
IV data (2007–2009) were considered for enrollment in this
study (2007 = 4,594, 2008 = 9,744, 2009 = 10,533). Of these,
10,031 economically active participants who completed the
questionnaire item on concealing emotions at work wereselected. Next, we excluded participants older than 54 and
younger than 20, because the average retirement age in
Korea is 55 and those younger than 20 were not considered
economically active [20]. Thus, 7,094 participants were
included, but there were missing values for medical
utilization: 6 for hospitalization, 3 for outpatient visits,
and 1 for pharmaceutical drug use. Thus, there were
7,088 participants for hospitalization (3,834 males, 3,254
females), 7,091 participants for outpatient visits (3,835
males, 3,256 females), and 7,093 participants for pharma-
ceutical drug use (3,836 males, 3,257 females) included in
the final analyses.
Concealing emotions at work
We used a questionnaire item that asked, “Are you
concealing emotions at work?” in order to group par-
ticipants by whether or not they hide their emotions
at work. In response to this question, participants
answered 1 = never, 2 = rarely, 3 = sometimes, 4 = always.
The concealing emotions group included all participants
who answered 3 or 4, whereas the non-concealing emo-
tions group included all participants who answered 1 or 2.
Medical utilization
We used three yes/no questionnaire items to assess
medical utilization: “Have you been hospitalized in the
past year?”, “Have you had an outpatient visits within the
last two weeks?”, and “Have you used pharmacy drugs
over the last two weeks?”
Covariates
Individual factors were age, smoking, alcohol consump-
tion, and obesity. The smoking group included current
smokers, whereas the non-smoking group included those
who had never smoked or past smokers. Heavy drinkers
were those who consumed an average of ≥7 units of
alcohol for men and ≥5 units for women ≥2 days/week.
Moderate drinkers included those who consumed more
than one glass of alcohol per month over the past year,
and non-drinkers included those who never drink or drank
less than one glass of alcohol per month over the past year.
BMI was categorized into three groups as low weight
(BMI < 18.5 kg/m2), normal weight (BMI 18.5–25 kg/m2),
and obese (BMI > 25 kg/m2).
Occupational factors included employment status (self-
employed or paid worker) and work schedule (shift worker
or day worker).
Socioeconomic factors included marital status, region,
income, education, type of public insurance and having
additional private insurance. Marriage was divided as
either married/divorced or never married. Region was
dichotomized as urban or rural. Household income was
estimated using the quadrants provided by the KNHANES
and relabeled as high and low, which includes the top two
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divided among those who only completed middle school
or less, those who only graduated from high school or
completed some high school, and those who attended
college or higher. For classifying public insurance,
participants had national health insurance, national
medical protection, or none of the above. Additional
private insurance was recorded as yes or no.
For disease factors, participants were classified according
to chronic disease status (yes or no). We used data on
suffering from illness. The KNHANES survey included
a question asking “Do you have this disease now?” for the
following 40 diseases: hypertension, hyperlipidemia, stroke,
myocardial infarction, angina pectoris, hemorrhoids, osteo-
arthritis, rheumatic arthritis, osteoporosis, lower back
pain, pulmonary tuberculosis, non-pulmonary tuberculosis,
asthma, chronic obstructive pulmonary disease, sinusitis,
bronchiectasis, allergic rhinitis, depression, anemia, atopic
dermatitis, chronic renal failure, incontinence, temporo-
mandibular joint disease, diabetic mellitus, thyroid disease,
cataract, glaucoma, otitis media, gastric cancer, hepatic can-
cer, colon cancer, breast cancer, cervical cancer, lung cancer,
other cancer group 1, other cancer group 2, gastroduodenal
ulcer, chronic hepatitis B, chronic hepatitis C, and liver
cirrhosis. We dichotomized chronic disease status, those
who answered “Yes” to one or more of the chronic diseases
were the chronic disease group, and those who answered
“No” to all were the non-chronic disease group.
Statistical analysis
Chi-squared tests were used to identify differences between
those who concealed and did not conceal their emotions
for general characteristics as well as hospitalization, out-
patient visits, and pharmaceutical drug use.
We also conducted a chi-squared test between the
hospitalization and non-hospitalization groups, between
outpatient and non-outpatient visits groups, and between
pharmaceutical drug use and non-pharmaceutical drug
use groups in the same way.
We calculated odds ratios (ORs) and 95% confidence
intervals (95% CI) for differences in hospitalization, out-
patient visits, and pharmaceutical drug use between
those who concealed and did not conceal their emotions
using logistic regression models for the total population
and for men and women separately.
SAS 9.2 (SAS, Inc., Cary, NC, USA) was used for all
statistical analyses and a p-value < 0.05 was considered
significant.
Results
Concealing emotions at work
Table 1 presents the differences between groups, in
addition to significance values. 2,763 participants were
concealing emotions group, whereas 4,331 participantswere non-concealing emotions group. In the concealing
emotions group, 47.4% were females, 67.7% were 30–49
years old, 18.0% were heavy drinkers, 31.7% were
smokers, 31.6% were obese, 65.1% were paid workers,
and 22.3% were shift workers, whereas only 17.8% of
the non-concealing emotions group were shift workers
(p-value < 0.001). Furthermore, 81.6% of the concealing
emotions group were married, and 46.3% were urban
residents, whereas 43.8% of the non- concealing emotions
group were urban residents (p-value = 0.039). Of the
concealing emotions group, 48.4% had low income,
81.4% had more than a high school education, 98.3% had
national health insurance, 84.4% had additional private
insurance, and 50.1% had chronic disease, whereas
43.8% of the non-concealing emotions group had chronic
disease (p-value < 0.001).
Regarding medical utilization, 9.7% of the concealing
emotions group and 7.7% of the non-concealing emo-
tions group had been hospitalized within the last year
(p-value = 0.004), 24.8% of the concealing emotions group
and 22.0% of the non-concealing emotions group had been
outpatients within the last two weeks (p-value = 0.008), and
28.3% of concealing emotions group and 25.4% of the
non-concealing emotions group had used pharmaceutical
drugs in the last two weeks (p-value = 0.008).
Medical utilization
Table 2 presents all differences and significance values
between hospitalization groups. 600 participants were
hospitalization group, whereas 6,488 participants were
non-hospitalization group. The hospitalization group
included 9.5% of females and 7.6% of males respondents
(p-value = 0.006), 7.8% of heavy drinkers, 7.3% of moderate
drinkers and 10.6% of non-drinkers (p-value < 0.001), 7.4%
of smokers and 8.9% of non-smokers (p-value = 0.041),
8.9% of married people and 6.9% of non-married people
(p-value = 0.024), and 10.2% of the lowest education
group—a higher proportion than the other education
groups (p-value = 0.040). The hospitalization group also
included 9.6% of those with chronic disease and 7.5% of
those without chronic disease (p-value = 0.002).
Table 2 also presents all differences and significance
values for the outpatient visits groups. 1,637 participants
were outpatient visits group, whereas 5,454 participants
were non-outpatient visits group. The outpatient visits
group included 27.6% of females and 19.2% of males
respondents (p-value < 0.001), 30.9% of participants over
50 years old (the highest of all age groups) (p-value <
0.001), 19.1% of heavy drinkers, 22.2% of moderate drinkers
and 26.6% of non-drinkers (p-value < 0.001), 17.6% of
smokers and 25.6% of non-smokers (p-value < 0.001),
22.3% of paid workers and 24.6% of self-employees
(p-value = 0.038), and 30.1% of the lowest education
group—the highest among all education groups (p-
Table 1 Differences between those who concealed or did not conceal their emotions at work
Variables
Concealing emotions at work N(%)
Yes No P-value
Gender Male 1454 (52.6) 2383 (55.0) 0.051
Female 1309 (47.4) 1948 (45.0)
Age 20 ~ 29 455 (16.5) 713 (16.5) 0.404
30 ~ 39 910 (32.9) 1349 (31.1)
40 ~ 49 961 (34.8) 1575 (36.4)
50 ~ 54 437 (15.8) 694 (16.0)
Alcohol intake* Heavy drinking 498 (18.0) 787 (18.2) 0.884
Moderate drinking 1369 (49.6) 2121 (49.0)
Non-drinking 893 (32.4) 1420 (32.8)
Smoking† Current 875 (31.7) 1346 (31.1) 0.612
Never or past 1885 (68.3) 2982 (68.9)
BMI‡ Low 123 ( 4.5) 187 ( 4.4) 0.816
Normal 1756 (63.9) 2716 (63.3)
Obese 869 (31.6) 1387 (32.3)
Work type Paid worker 1797 (65.1) 2883 (66.6) 0.199
Self-employed 964 (34.9) 1446 (33.4)
Work schedule Shift worker 616 (22.3) 769 (17.8) <0.001
Day worker 2141 (77.7) 3552 (82.2)
Married Yes 2243 (81.6) 3491 (81.2) 0.700
No 507 (18.4) 810 (18.8)
Region Urban 1280 (46.3) 1897 (43.8) 0.039
Rural 1483 (53.7) 2434 (56.2)
Income§ High 1406 (51.6) 2224 (52.1) 0.675
Low 1320 (48.4) 2043 (47.9)
Education|| Middle school or lower 513 (18.6) 774 (17.9) 0.736
High school 1167 (42.2) 1857 (42.9)
College or higher 1083 (39.2) 1699 (39.2)
Public insurance National health insurance 2703 (98.2) 4233 (98.4) 0.084
National medical protection 43 ( 1.6) 68 ( 1.6)
Nothing 5 ( 0.2) 1 ( 0.0)
Additional private insurance Yes 2284 (84.4) 3567 (84.3) 0.967
No 423 (15.6) 664 (15.7)
Chronic Disease Yes 1384 (50.1) 1896 (43.8) <0.001
No 1379 (49.9) 2435 (56.2)
Hospitalization Yes 267 ( 9.7) 333 ( 7.7) 0.004
No 2494 (90.3) 3994 (92.3)
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Table 1 Differences between those who concealed or did not conceal their emotions at work (Continued)
Outpatients visits Yes 684 (24.8) 953 (22.0) 0.008
No 2077 (75.2) 3377 (78.0)
Pharmaceutical drug use Yes 782 (28.3) 1100 (25.4) 0.008
No 1981 (71.7) 3230 (74.6)
*Heavy drinkers were those who consumed an average of ≥7 units of alcohol for men and ≥5 units for women ≥ 2 days/week. Moderate drinkers included those
who consumed more than one glass of alcohol per month over the past year, and non-drinkers included those who never drink or drank less than one glass of
alcohol per month over the past year.
†Current smokers or never/past smokers.
‡Body mass index (BMI) was categorized into three groups as low weight (BMI < 18.5 kg/m2), normal weight (BMI 18.5–25 kg/m2), and obese (BMI > 25 kg/m2).
§Household income was estimated using the quadrants provided by the KNHANES and relabeled as high and low, which includes the top two an bottom two
quadrants, respectively.
||Education was divided among those who only completed middle school or less, those who only graduated from high school or completed some high school,
and those who attended college or higher.
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ticipants with national medical protection (the highest
of all public insurance groups) (p-value = 0.018), 23.5%
of those with additional private insurance and 20.7%
those without additional private insurance, and 29.8%
of those with chronic disease, but only 17.3% of those
without chronic disease (p-value < 0.001).
Table 2 also presents all differences between pharma-
ceutical drug use groups, along with significance values.
1,882 participants were pharmaceutical drug use group,
whereas 5,211 participants were non-pharmaceutical
drug use group. The pharmaceutical drug use group in-
cluded 31.3% of females but only 22.5% of males respon-
dents (p-value < 0.001), 29.9% of participants over 50
(the highest of all age groups) (p-value = 0.001), 24.0% of
heavy drinkers, 25.8% of moderate drinkers and 29.1% of
non-drinkers (p-value = 0.001), 22.3% of smokers and
28.5% of non-smokers (p-value < 0.001), 28.0% of partici-
pants with a low income but only 25.2% of those with a
high income (p-value = 0.009), 31.2% of participants in
the lowest education group (the highest of all education
groups) (p-value < 0.001), and 32.3% of those with a
chronic disease, but only 21.6% of those without a
chronic disease (p-value < 0.001).
Association between concealing emotions at work and
medical utilization
All ORs represent the odds of belonging to the concealing
emotions group over the non-concealing emotions group.
The crude ORs (95% CI) were 1.28 (1.09–1.52) for
hospitalization, 1.17 (1.04–1.31) for outpatient visits,
and 1.16 (1.04–1.29) for pharmaceutical drug use. In
Model I, adjusting for gender, age, alcohol consumption,
smoking, and obesity, the adjusted ORs (95% CI) were
1.30 (1.09–1.54) for hospitalization, 1.17 (1.04–1.31) for
outpatient visits, and 1.15 (1.03–1.28) for pharmaceutical
drug use. In Model II, further adjusting for employment
status, work schedule, marriage, region, income, education,
type of public insurance, and additional private insurance,the adjusted ORs (95% CI) were 1.30 (1.10–1.55) for
hospitalization, 1.19 (1.06–1.33) for outpatient visits,
and 1.15 (1.03–1.29) for pharmaceutical drug use. In
Model III, further adjusting for individual chronic dis-
ease, the adjusted ORs (95% CI) were 1.29 (1.08–1.53) for
hospitalization, 1.15 (1.02–1.29) for outpatient visits, and
1.12 (1.01–1.25) for pharmaceutical drug use.
We then conducted advanced logistic regression models
with gender stratification. All odds ratios again represent
the odds of belonging to the concealing emotions group
over the non-concealing emotions group. For males,
the crude ORs (95% CI) were 1.23 (0.97–1.57) for
hospitalization, 1.05 (0.89–1.24) for outpatient visits,
and 1.10 (0.94–1.28) for pharmaceutical drug use. In
Model I, for males, the adjusted ORs (95% CI) were
1.26 (0.99–1.61) for hospitalization, 1.06 (0.89–1.25) for
outpatient visits, and 1.10 (0.94–1.28) for pharmaceutical
drug use. In Model II, for males, the adjusted ORs
(95% CI) were 1.27 (0.99–1.62) for hospitalization,
1.07 (0.91–1.27) for outpatient visits, and 1.11 (0.94–1.30)
for pharmaceutical drug use. In Model III, for males,
the adjusted ORs (95% CI) were 1.25 (0.98–1.60) for
hospitalization, 1.05 (0.88–1.24) for outpatient visits,
and 1.08 (0.92–1.27) for pharmaceutical drug use.
Next, we conducted identical advanced logistic re-
gression models for females. The crude ORs (95% CI)
were 1.33 (1.05–1.68) for hospitalization, 1.26 (1.08–
1.47) for outpatient visits, and 1.20 (1.03–1.39) for
pharmaceutical drug use. In Model I, for females, the
adjusted ORs (95% CI) were 1.34 (1.05–1.70) for
hospitalization, 1.27 (1.09–1.49) for outpatient visits,
and 1.20 (1.03–1.39) for pharmaceutical drug use. In
Model II, for females, the adjusted ORs (95% CI) were
1.32 (1.03–1.69) for hospitalization, 1.30 (1.11–1.53) for
outpatient visits, and 1.18 (1.01–1.38) for pharmaceut-
ical drug use. In Model III, for females, the adjusted
ORs (95% CI) were 1.30 (1.02–1.66) for hospitalization,
1.25 (1.06–1.47) for outpatient visits, and 1.14 (0.98–1.33)
for pharmaceutical drug use (Table 3).
Table 2 Variable differences by hospitalization, outpatient visits and pharmaceutical drug use
Variables
Hospitalization N(%) Outpatients visits N(%) Pharmaceutical drug use N(%)
Yes No P-value Yes No P-value Yes No P-value
Gender Male 292 ( 7.6) 3542 (92.4) 0.006 737 (19.2) 3098 (80.8) <0.001 863 (22.5) 2973 (77.5) <0.001
Female 308 ( 9.5) 2946 (90.5) 900 (27.6) 2356 (72.4) 1019 (31.3) 2238 (68.7)
Age 20 ~ 29 107 ( 9.2) 1061 (90.8) 0.090 250 (21.4) 916 (78.6) <0.001 329 (28.2) 839 (71.8) 0.001
30 ~ 39 196 ( 8.7) 2062 (91.3) 439 (19.4) 1820 (80.6) 535 (23.7) 1724 (76.3)
40 ~ 49 188 ( 7.4) 2345 (92.6) 598 (23.6) 1937 (76.4) 680 (26.8) 1855 (73.2)
50 ~ 54 109 ( 9.7) 1020 (90.3) 350 (30.9) 781 (69.1) 338 (29.9) 793 (70.1)
Alcohol intake* Heavy drinking 100 ( 7.8) 1184 (92.2) <0.001 245 (19.1) 1040 (80.9) <0.001 308 (24.0) 977 (76.0) 0.001
Moderate drinking 255 ( 7.3) 3233 (92.7) 776 (22.2) 2712 (77.8) 899 (25.8) 2591 (74.2)
Non-drinking 245 (10.6) 2065 (89.4) 614 (26.6) 1698 (73.4) 673 (29.1) 1639 (70.9)
Smoking† Current 165 ( 7.4) 2054 (92.6) 0.041 390 (17.6) 1829 (82.4) <0.001 495 (22.3) 1726 (77.7) <0.001
Never or past 434 ( 8.9) 4429 (91.1) 1245 (25.6) 3621 (74.4) 1385 (28.5) 3481 (71.5)
BMI‡ Low 23 ( 7.4) 287 (92.6) 0.485 74 (23.9) 236 (76.1) 0.082 92 (29.7) 218 (70.3) 0.341
Normal 365 ( 8.2) 4101 (91.8) 992 (22.2) 3477 (77.8) 1171 (26.2) 3300 (73.8)
Obese 201 ( 8.9) 2055 (91.1) 555 (24.6) 1701 (75.4) 611 (27.1) 1645 (72.9)
Work type Paid worker 386 ( 8.3) 4292 (91.7) 0.381 1045 (22.3) 3635 (77.7) 0.038 1218 (26.0) 3462 (74.0) 0.174
Self-employed 214 ( 8.9) 2192 (91.1) 591 (24.6) 1816 (75.4) 664 (27.6) 1745 (72.4)
Work schedule Shift worker 116 ( 8.4) 1268 (91.6) 0.971 300 (21.7) 1083 (78.3) 0.174 361 (26.1) 1023 (73.9) 0.686
Day worker 481 ( 8.5) 5207 (91.5) 1335 (23.5) 4357 (76.5) 1518 (26.7) 4175 (73.3)
Married Yes 509 ( 8.9) 5220 (91.1) 0.024 1349 (23.5) 4383 (76.5) 0.058 1507 (26.3) 4226 (73.7) 0.362
No 91 ( 6.9) 1225 (93.1) 277 (21.0) 1039 (79.0) 363 (27.6) 954 (72.4)
Region Urban 250 ( 7.9) 2925 (92.1) 0.117 737 (23.2) 2440 (76.8) 0.862 876 (27.6) 2300 (72.4) 0.076
Rural 350 ( 8.9) 3563 (91.1) 900 (23.0) 3014 (77.0) 1006 (25.7) 2911 (74.3)
Income§ High 317 ( 8.7) 3310 (91.3) 0.513 842 (23.2) 2788 (76.8) 0.990 916 (25.2) 2714 (74.8) 0.009
Low 278 ( 8.3) 3082 (91.7) 778 (23.2) 2582 (76.8) 942 (28.0) 2420 (72.0)
Education|| Middle school or lower 131 (10.2) 1154 (89.8) 0.040 388 (30.1) 899 (69.9) <0.001 402 (31.2) 885 (68.8) <0.001
High school 238 ( 7.9) 2783 (92.1) 645 (21.3) 2377 (78.7) 790 (26.1) 2233 (73.9)
College or higher 230 ( 8.3) 2551 (91.7) 604 (21.7) 2177 (78.3) 690 (24.8) 2092 (75.2)
Public insurance National health insurance 589 ( 8.5) 6341 (91.5) 0.658 1587 (22.9) 5346 (77.1) 0.018 1830 (26.4) 5105 (73.6) 0.111
National medical protection 11 ( 9.9) 100 (90.1) 38 (34.2) 73 (65.8) 37 (33.3) 74 (66.7)






















Table 2 Variable differences by hospitalization, outpatient visits and pharmaceutical drug use (Continued)
Additional private insurance Yes 511 ( 8.7) 5335 (91.3) 0.153 1376 (23.5) 4474 (76.5) 0.048 1566 (26.8) 4284 (73.2) 0.399
No 80 ( 7.4) 1006 (92.6) 225 (20.7) 861 (79.3) 277 (25.5) 810 (74.5)
Chronic disease Yes 314 ( 9.6) 2962 (90.4) 0.002 976 (29.8) 2303 (70.2) <0.001 1060 (32.3) 2219 (67.7) <0.001
No 286 ( 7.5) 3526 (92.5) 661 (17.3) 3151 (82.7) 822 (21.6) 2992 (78.4)
*Heavy drinkers were those who consumed an average of ≥7 units of alcohol for men and ≥5 units for women ≥ 2 days/week. Moderate drinkers included those who consumed more than one glass of alcohol per
month over the past year, and non-drinkers included those who never drink or drank less than one glass of alcohol per month over the past year.
†Current smokers or never/past smokers.
‡Body mass index (BMI) was categorized into three groups as low weight (BMI < 18.5 kg/m2), normal weight (BMI 18.5–25 kg/m2), and obese (BMI > 25 kg/m2).
§Household income was estimated using the quadrants provided by the KNHANES and relabeled as high and low, which includes the top two an bottom two quadrants, respectively.






















Table 3 Results of the logistic regression analyses
Variables Crude Model I* Model II† Model III‡
Total population
Hospitalization 1.28 (1.09 ~ 1.52) 1.30 (1.09 ~ 1.54) 1.30 (1.10 ~ 1.55) 1.29 (1.08 ~ 1.53)
Outpatients visits 1.17 (1.04 ~ 1.31) 1.17 (1.04 ~ 1.31) 1.19 (1.06 ~ 1.33) 1.15 (1.02 ~ 1.29)
Pharmaceutical drug use 1.16 (1.04 ~ 1.29) 1.15 (1.03 ~ 1.28) 1.15 (1.03 ~ 1.29) 1.12 (1.01 ~ 1.25)
Males
Hospitalization 1.23 (0.97 ~ 1.57) 1.26 (0.99 ~ 1.61) 1.27 (0.99 ~ 1.62) 1.25 (0.98 ~ 1.60)
Outpatients visits 1.05 (0.89 ~ 1.24) 1.06 (0.89 ~ 1.25) 1.07 (0.91 ~ 1.27) 1.05 (0.88 ~ 1.24)
Pharmaceutical drug use 1.10 (0.94 ~ 1.28) 1.10 (0.94 ~ 1.28) 1.11 (0.94 ~ 1.30) 1.08 (0.92 ~ 1.27)
Females
Hospitalization 1.33 (1.05 ~ 1.68) 1.34 (1.05 ~ 1.70) 1.32 (1.03 ~ 1.69) 1.30 (1.02 ~ 1.66)
Outpatients visits 1.26 (1.08 ~ 1.47) 1.27 (1.09 ~ 1.49) 1.30 (1.11 ~ 1.53) 1.25 (1.06 ~ 1.47)
Pharmaceutical drug use 1.20 (1.03 ~ 1.39) 1.20 (1.03 ~ 1.39) 1.18 (1.01 ~ 1.38) 1.14 (0.98 ~ 1.33)
*Model I: Adjusted for individual factors (gender, age, alcohol intake, smoking, BMI).
†Model II: Model I + Adjusted for occupational factors (employment status, work schedule) and socioeconomic factors (marriage, region, income, education, type
of public insurance, additional private insurance).
‡Model III: Model II + Adjusted for individual disease factor (chronic disease).
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Our current study shows that the concealing emotions
group had a higher rate of hospitalization, outpatient
visits, and pharmaceutical drug use. This finding was
consistent across all models before gender stratification.
This finding suggests that concealing emotions is detri-
mental for health as measured by increased medical
utilization. Concealing emotions is a kind of occupational
stress, which is associated with many acute and chronic
diseases [1,5]. Moreover, occupational stress is related to
depression which is closely related to many other acute
and chronic diseases [21,22]. Concealing emotions group
has a higher rate of medical utilization due to these
reasons. For males, compared to the non-concealing
emotions group, the concealing emotions group had a
higher rate of hospitalization, outpatient visits, and
pharmaceutical drug use, but this result was non-significant
across all models. Conversely, in females, the concealing
emotions group has higher rates of hospitalization, out-
patient visits, and pharmaceutical drug use. All adjusted
models, except Model III, were statistically significant.
Therefore, concealing emotions at work might be more
detrimental for women than it is for men, especially since
gender is an important factor in determining medical
utilization [8-10]. Furthermore, concealing emotions at
work might causes more occupational stress among
females than males [23,24]. Previous studies have reported
that females experience more stress than males do
because of differences in perception, exposure to work,
physical capacity, and burdens having to do with their
household [25-29].
The concealing emotions group had a greater proportion
of shift workers than the non-concealing group. Shift
workers tend to work as call center operators, health careproviders, and nurses, all of whom require concealing
emotions by the nature of their work [30]. Because both
concealing emotions and shift work are detrimental to
health, the implications of these two factors is of concern
[15]. The concealing emotions group also tended to be
urban residents to a greater extent than the non-concealing
emotions group. This finding might suggest that concealing
emotions is required in office jobs, which is predominant
in urban environments. The concealing emotions group
also had a higher rate of chronic disease, hospitalization,
outpatient visits, and pharmaceutical drug use, suggesting
that concealing emotions at work is harmful to health.
This finding supports the finding that concealing emo-
tions is harmful to health in general [2]. This might
have resulted because emotional experiences have been
found to affect physiologic health such as the immune
system [31].
According to all medical utilization indexes, females
tend to access medical services more than males, suggest-
ing that females are more active in medical utilization,
which has been supported by previous studies [8-10].
Since healthy individuals are more likely to drink alcohol
and smoke cigarettes (Similar to sick person effects) [32],
and Korean males drink and smoke more often than
females [33,34], in contrary to our expectations, alcohol
drinkers and cigarette smokers in our study used medical
services less than those who did not drink alcohol or
smoke cigarettes. The rate of self-employment among
those who visited an outpatient clinic was higher than that
among paid workers. One possible explanation for this
result is that clinic operating hours and working hours
overlap. In low income group, the rate of pharmaceutical
drug use was higher than those in high income group was
probably due to their limited access to hospitalization and
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with previous research [35]. The lowest education group
in our study used more medical services since older
people had lower education than younger people in Korea
and this result was also supported by previous studies
[36,37]. The national medical protection group and having
private insurance group visited the outpatient clinic more
frequently than other groups, and this could be induced
by moral hazard [18,19,38].
Emotional labor is defined as work in which emotional
demands are inherent. Employees are expected to express
certain emotions to customers to meet the demands of
their job and they can be reprimanded when they do
not meet the emotional demands [39]. Emotional labor
is one component of job stress [40] and is related to
various chronic diseases such as cardiovascular disease
[2]. Concealing emotions at work is a crucial component
of emotional labor. Thus, in accordance with our findings,
we cautiously suggest that female workers in fields that
require emotional concealment tend to use more medical
services. Currently, emotional labor is a controversial issue
in Korean labor policy. Workers have been forced to
conceal their emotions at work. However, few policies
exist that protect workers who have to conceal their
emotions at work. Moreover, few studies have investigated
the health effects of concealing emotions at work in
Korea. We hope that this study will play the role of
cornerstone in the establishment of future labor policies
in Korea that deal with concealing emotions at work.
Our study had some clear strengths. First, we included
a large sample size with more than 7,000 participants.
Second, we investigated the association between conceal-
ing emotions at work and medical utilization with and
without gender stratification. Third, potential confounders
such as individual factors (model I), occupation and socio-
economic factors (model II), and individual diseases factor
(model III) were adjusted for in our statistical analyses.
Confounder adjustment increased the level of C-values
and reduced the level of Akaike Information Criterion
(AIC). For example, C-value increased from 0.534 to 0.623
and AIC decreased from 2037 to 1908 for hospitalization
among females. Fourth, to the best of our knowledge, this
was the first study investigating the association between
concealing emotions at work and medical utilization.
Our study also had some limitations. First, the main
independent variable—concealing emotions at work— was
based on a subjective answer to only one questionnaire
item. Thus, we were not able to objectively determine
whether participants did or did not conceal their emotions
at work, which might lead to a non-differential misclassifi-
cation and underestimation. Second, medical utilization
was measured using a subjective questionnaire. Many
other methods for acquiring information on medical
utilization exist, such as checking insurance data andchecking hospital data. In some cases, information
obtained by self-report methods does not correspond
with information obtained by checking insurance data
or hospital data due to potential biases, such as recall
bias. However, in Korea, insurance and hospital data are
protected by Korean law. Thus, self-report is considered
the next best method and has been used in many studies
[41,42]. Nevertheless, we believe that our large sample size
might have outweighed the potential benefits of using a
different method of data collection. Third, the calculated
C-values of our models were low (0.580 ~ 0.629). Thus,
our logistic regression models might not have been able
to provide enough explanation for the influence of con-
cealing emotions on medical utilization. Further studies
are needed.
In summary, we found that those who concealed emo-
tions at work were more likely to use medical services,
with higher rates of hospitalization, outpatient visits, and
pharmaceutical drug use than those who did not conceal
emotions were. When we stratified the data by gender,
no statistical significance among males was found, but a
significant difference was found among females. Thus,
the health effects of concealing emotions at work might
be more detrimental for women than it is for men. We
anticipate that our study, with over 7,000 participants,
provides important insights into the health consequences
of concealing emotions at work.
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